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(54) Infomnation processing apparatus and a method of controlling tlie same 



(57) If a new device object matching at least a por- 
tion of device Infomnation concerning a device of an ex- 
isting device object is detected, the devbe information 



of the existing device object is acquired, and the existing 
device object is deleted. Device infomnation of the new 
device object is updated by using the acquired device 
infomnation. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to an infomiation 
processing apparatus for controlling management of a 
device object as management Infomiation for managing 
a device, a method of controlling the apparatus, a pro- 
gram, and a recording medium. 

BACKGROUND OF THE INVENTION 

[0002] An operating system (to be referred to as an 
OS hereinafter) of a computer has a concept called Plug 
and Play. Plug and Play is a mechanism which makes 
hardware or an external device usable only by connect- 
ing the hardware or external device to a computer main 
body. 

[0003] For example, a USB device (a device (e.g., a 
printer or scanned having a USB interface) conespond- 
ing to the standard of Plug and Play transmits, to the OS 
of a computer, unique identification infonmation such as 
a hardware identifier (hardware ID) or USB identifier 
(USB ID) for specifying the USB device. On the basis of 
this unique identification information, the OS installs or 
sets a device driver or device setting information of the 
USB device in order to manage the USB device and 
make it useible. 

[0004] A USB printer is a prefenred example of the 
USB devtee. When this USB printer whteh has not been 
connected before is connected, Windows (registered 
trademark) which is an OS of Microsoft, U.S.A. express- 
es a handware ID obtained by Plug and Play by a name 
(to be referred to as a printer name hereinafter) readily 
understandable by a user, and fomns a printer object 
having this printer name on a graphical user interface 
provided by the OS. 

[0005] If a printer whose printer object is already 
formed is connected again, the OS validates the corre- 
sponding printer object. In this case, the user selects the 
validated printer object when using the printer. 
[0006] Assume that a USB printer having the same 
hardware ID as a printer whose printer driver is already 
installed is connected, i.e., a USB printer of the same 
type but has never been connected Is connected. In this 
case, the OS compares the two USB IDs, and deter- 
mines that this printer is another printer having the same 
hardware ID as that of the connected printer. As a con- 
sequence, the OS fonns a new printer object on the ba- 
sis of the already installed printer object, and manages 
the connected printer by assigning It the formed printer 
object. 

[0007] In the Windows environment having the Plug 
and Play function as described above, when a printer of 
the same type but having a different USB ID is newly 
connected to a computer, a new printer object is fonned 
on the basis of a printer object of an already installed 
printer of the same type. 



[0008] Unfortunately, this method is sometimes in- 
convenient for a user who owns and uses a plurality of 
printers of the same type having the same hardware ID. 
[0009] That is, even when a user has a plurality of 

s printers of the same type, if he or she intends to alter- 
nately use them, he or she may want to use the same 
printer setting information or the same printer object. 
[0010] For example, when ten salespersons use five 
mobile printers, each salesperson does not use the 

10 same printer; he or she brings an arbitrary unused mo- 
bile printer to a customer or the like on a day he or she 
wants to use the printer, and prints proposal data or the 
like by connecting the printer to his or her own personal 
computer. 

IS [001 1 ] As described above, if printer objects equal in 
number to printers exist, a user must switch these printer 
objects and must individually set the printing conditions. 
That is, in the above example, each salesperson's note- 
book personal computer contains a maximum of five 

20 printer objects, so he or she must take some time to 
switch these printer objects t>y checking the actually 
connected mobile printer when printing data or the like. 
[0012] Also, if a printer goes out of order and its sub- 
stitute must be used, a new printer object corresponding 

25 to this substitute is formed, when the substitute is con- 
nected, in addition to a printer object corresponding to 
the faulty printer. 

[0013] Unfortunately, when this formed printer object 
of the substitute is displayed, it is not distinguished from 
30 that of the faulty machine. Therefore, the user cannot 
easily identify the printer object of the substitute. In ad- 
dition, although the two printers are of the same type, 
the user must take some time to perfomn initial settings 
such as printer settings again. 

35 

SUMMARY OF THE INVENTION 

[001 4y The present invention has been made to solve 
the above problems, and has as a concern to provide 
^ an information processing apparatus capable of effi- 
ciently switching and setting device objects, a method 
of controlling the apparatus, a program, and a recording 
medium. 

[0015] According to the present invention, there is 
^ provided an infonnafion processing apparatus for con- 
trolling management of a devk:e object whfch is man- 
agement infomnation for managing a devtee, compris- 
ing: 

so acquiring means for acquiring devk:e Infomiation 
conceming a device of the device object; 
deleting means for deleting an existing devk:e ob- 
ject if at least a portion of devk:e Infonnation con- 
ceming a device of the existing devbe object 

55 matches at least a portbn of device infonmation 
conceming a device of a new device object; and 
updating means for updating the device infonnation 
conceming the devk:e of the new device object k)y 
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using the device information concerning the device 
of the existing device object. 

[0016] According to another aspect of the invention 
there is provided an Infonmation processing apparatus 5 
for controlling management of a device object which is 
management infomiatjon for managing a device, com- 
prising: 

acquiring means for acquiring device information 
conceming a device of the device object; 
deleting means for deleting a new device object if 
at least a portion of device infomnation concerning 
a device of an existing device object matches at 
least a portion of device Information conceming a 
device of the new device object; and 
updating means for updating the device infonnation 
concerning the device of the existing device object 
by using the device infonnation conceming the de- 
vice of the new device object. 

[0017] According to a further aspect of the invention 
there is provided an infomnation processing apparatus 
for controlling management of a device object which is 
management Information for managing a device, com- 
prising: 

acquiring means for acquiring device information 
conceming a device of the device object; 
deleting means for deleting an existing device ob- 
ject and new device object if at least a portion of 
device infonnation conceming a device of the exist- 
ing device object matches at least a portion of de- 
vice infonnation conceming a device of the new de- 
vice object; and 

generating means for generating a device object by 
using ttie device information conceming the devic- 
es of the existing device object and new device ob- 
ject. 

[001 8] According to the present invention, tiie forego- 
ing object is attained by providing an infonnation 
processing appamtus for controlling management of a 
device object which is management information for 
managing a device, comprising: 

deleting means for deleting an existing device ob- 
ject if at least a portion of device information con- 
ceming a device of the existing device object 
matches at least a portion of device infonnation 
concerning a device of a new device object; and 
updating means for updating the device infonnation 
conceming the device of the new device object by 
using predetermined device information. 

[0019] In a preferred embodiment, the device object 
has infonnation for managing an icon image con^e- 
sponding to the device object. 



[0020] In a prefen-ed embodiment, the device infor- 
mation contains not less than one of a device object 
name, device driver name, device setting Information, 
and port Information. 

[0021] In a prefen^ed embodiment, the device infor- 
mation updated by the updating means contains one or 
both of the device object name and device setting infor- 
mation contained in the device infonnation conceming 
the device of the existing device object acquired by the 
acquiring means. 

[0022] In a prefen'ed embodiment, the device infor- 
mation updated by the updating means contains the port 
infonnation contained in the device infonnation con- 
ceming the device of the new device object acquired tiy 
the acquiring means. 

[0023] In a prefered embodiment, the device infor- 
mation used by the generating means contains the de- 
vice driver name, device object name, and device set- 
ting infonnation contained in the device information con- 
ceming the device of the existing device object acquired 
by the acquiring means, and the port information con- 
tained in the device infonnation conceming the device 
of the new device object acquired by the acquiring 
means. 

[0024] In a preferred embodiment, the predetemilned 
device information is device infonnation set by a user 
and prestored in a storage unit. 
[0025] In a preferred embodiment, further comprising 
designating means for designating a device to be proc- 
essed, 

wherein update or generation by the updating 
means or generating means is performed if at least a 
portion of device infomnation conceming a device of an 
existing device object of a device designated by the des- 
ignating means matches at least a portion of device in- 
formation conceming a device of a new device object. 
[0026] In a preferred embodiment, further comprising 
setting means for setting, as a default device object, a 
device object updated or generated by the updating 
means or generating mearis. 

[0027] In a preferred embodiment, further comprising 
control means for controlling management of the device 
object on the basis of a connection state of the existing 
device object. 

[0028] In a prefenred embodiment, further comprising 
control means for controlling management of the device 
object on the basis of port information contained in the 
existing device object. 

[0029] In a preferred embodiment, further comprising 
indicating means for Indicating whether control by the 
control means can be executed. 
[0030] In a preferred embodiment, further comprising 
control means for controlling at least one of the deleting 
means, updating means, and generating means with an 
access right of a System Manager level for controlling 
the device object. 

[0031 ] In a preferred embodiment, the device is a pe- 
ripheral device, 
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and the device object includes infomriation related 
to an icon indicating the peripheral device. 
[0032] In a prefenred embodiment, the device is a pe- 
ripheral device, 

and the device object includes setting infomriation 
for a device driver program of the peripheral device. 
[0033] According to another aspect of the present in- 
vention there is provided an infomiation processing ap- 
paratus for controlling a process of displaying, on a dis- 
play unit, device icon managed in one-to-one corre- 
spondence with a device, comprising: 

acquiring means for acquiring device infomriation of 
the device when the device is connected to the in- 
fomriation processing apparatus via a communica- 
tion medium; and 

display control means for controlling the process of 
displaying the device icon on the display unit by us- 
ing the device information acquired by the acquiring 
means, 

wherein if at least a portion of device infonnation 
already stored in the information processing apparatus 
matches at least a portion of the device infonnation ac- 
quired by the acquiring means, the display control 
means controls the display process so as not to newly 
display the device object. 

[0034] According to the present invention, the forego- 
ing object is attained by providing a method of control- 
ling an information processing apparatus for controlling 
management of a device object which is management 
information for managing a device, comprising: 

an acquiring step of acquiring device information 

concerning a device of the device object; 

a deleting step of deleting an existing device object 

if at least a portion of device infonnation concerning 

a device of the existing device object matches at 

least a portion of device infomriation concerning a 

device of a new device object; and 

an updating step of updating the device infonnation 

concerning the device of the new device object by 

using the device infonnation concerning the device 

of the existing device object. 

[0035] 1 n a sti II f u rther aspect of the invention th ere is 
provided a method of controlling an infonnation 
processing apparatus for controlling management of a 
device object which is management information for 
managing a device, comprising: 

an acquiring step of acquiring device information 
concerning a device of the device object; 
a deleting step of deleting a new device object if at 
least a portion of device infonnation conceming a 
device of an existing device object matches at least 
a portion of device infomriation concerning a device 
of the new device object; and 



an updating step of updating the device infonnation 
conceming the device of the existing device object 
by using the device information conceming the de- 
vice of the new device object. 

5 

[0036] According to the present invention , the forego- 
ing object is attained by providing a method of control- 
ling an information processing apparatus for controlling 
management of a device object which is management 
10 infonnation for managing a device, comprising: 

an acquiring step of acquiring device infomriation 
conceming a device of the device object; 
a deleting step of deleting an existing device object 
IS and new device object if at least a portion of device 
infonnation conceming a device of the existing de- 
vice object matches at least a portion of device in- 
fonnation conceming a device of the new device ob- 
ject; and 

20 a generating step of generating a device object by 
using the device information conceming the devic- 
es of the existing device object and new device ob- 
ject. 

25 [0037] According to the present invention, the forego- 
ing object is attained by providing a method of control- 
ling an Information processing apparatus for controlling 
management of a device object which is management 
infonnation for managing a device, comprising: 

30 

an acquiring step of acquiring device infonnation 
conceming a device of the device object; 
a deleting step of deleting an existing device object 
if at least a portion of device information conceming 
35 a device of the existing device object matches at 
least a portion of device information conceming a 
device of a new device object; and 
an updating step of updating the device information 
conceming the device of the new device object by 
^ using predetemnined device infonnation. 

[0038] Another aspect of the present invention pro- 
vides a method of controlling an infomriation processing 
apparatus for controlling a process of displaying, on a 
45 display unit, device icon managed In one4o-one corre- 
spondence with a device, comprising: 

an acquiring step of acquiring device infonnation of 
the device when the device is connected to the in- 
50 formation processing apparatus via a communica- 
tion medium; and 

a display control step of controlling the process of 
displaying the device Icon on the display unit by us- 
ing the device infonnation acquired in the acquiring 
55 step, 

wherein if at least a portion of device infonnation 
already stored in the Information processing apparahis 
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matches at least a portion of the device infomnation ac- 
quired in the acquiring step, the display control step con- 
trols the display process so as not to newly display the 
device object. 

[0039] In a prefenred ennbodiment, the device is a pe- 
ripheral device, 

and the device object includes infomnation related 
to an icon indicating the peripheral device. 
[0040] In a preferred embodiment, the device is a pe- 
ripheral device, 

and the device object includes setting information 
for a device driver program of the peripheral device. 
[0041] According to another aspect of the invention 
there is provided a program for implementing control of 
an information processing apparatus for controlling 
management of a device object which is management 
information for managing a device, comprising: 

a program code for an acquiring step of acquiring 
device information concerning a device of the de- 
vice object; 

a program code for a deleting step of deleting an 
existing device object if at least a portion of device 
infomnation concerning a device of the existing de- 
vice object matches at least a portion of device in- 
formation conceming a device of a new device ob- 
ject; and 

a program code for an updating step of updating the 
device Information conceming the device of the new 
device object by using the device infomnation con- 
cerning the device of the existing device object. 

[0042] According to a further aspect of the present In- 
vention, there is provided a program for implementing 
control of an information processing apparatus for con- 
trolling management of a device object which Is man- 
agement information for managing a device, compris- 
ing: 

a program code for an acquiring step of acquiring 
device information conceming a device of the de- 
vice object; 

a program code for a deleting step of deleting a new 
device object if at least a portion of device informa- 
tion conceming a device of an existing device object 
matches at least a portion of device Information 
concerning a device of the new device object; and 
a program code for an updating step of updating the 
device infomnation conceming the device of the ex- 
isting device object by using the device Information 
conceming the device of the new device object. 

[0043] The present Invention also provides a program 
for implementing control of an infomnation processing 
apparatus for controlling management of a device object 
which Is management information for managing a de- 
vice, comprising: 



a program code for an acquiring step of acquiring 
device infomnation conceming a device of the de- 
vice object; 

a program code for a deleting step of deleting an 
5 existing device object and new device object If at 
least a portion of device Information conceming a 
device of the existing device object matches at least 
a portion of device Information conceming a device 
of the new device object; and 
10 a program code for a generating step of generating 
a device object by using the device Infomnation con- 
ceming the devices of the existing device object and 
new device object. 

15 [0044] The present inventton additionally provides a 
program for Implementing control of an Infonnation 
processing apparatus for controlling management of a 
device object which is management infomnation for 
managing a device, comprising: 

20 

a program code for an acquiring step of acquiring 
device infomnation concerning a device of the de- 
vice object; 

a program code for a deleting step of deleting an 
25 existing device object If at least a portion of device 
information conceming a device of the existing de- 
vice object matches at least a portion of device in- 
formation conceming a device of a new device ob- 
ject; and 

30 a program code for an updating step of updating the 

device Infomnation conceming the device of the new 
device object by using predetermined device infor- 
mation. 

35 [0045] The present Invention still further provides a 
program for implementing control of an infomnation 
processing apparatus for controlling a process of dis- 
playing; on a display unit, device icon managed in one- 
to-one correspondence with a device, comprising: 

40 

a program code for an acquiring step of acquiring 
device infomnation of the device when the device is 
connected to the information processing apparatus 
via a communication medium; and 
^ a program code for a display control step of control- 
ling the process of displaying the device icon on the 
display unit by using the device information ac- 
quired in the acquiring step, 

so wherein if at least a portion of device Infomnation 
already stored In the infomnation processing apparatus 
matches at least a portion of the device infomnation ac- 
quired In the acquiring step, the display control step con< 
trols the display process so as not to display the existing 

S5 device object. 

[0046] According to the present invention, the forego- 
ing object is attained by providing a computer readable 
recording medium recording the program cited in the 
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above any one of the programs. 
[0047] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] The accompanying drawings, which are incor- 
porated in and constitute a part of the specification, il- 
lustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the in- 
vention. 

Fig. 1 is a block diagram showing the arrangement 
of a printer control system of an embodiment of the 
present invention; 

Fig. 2 is a block diagram showing constituent ele- 
ments of a host computer of the embodiment of the 
present Invention; 

Fig. 3 is a block diagram showing the hardware con- 
figuration of a printer of the embodiment of the 
present Invention; 

Fig. 4 is a bkx^k diagram showing details of the ar- 
rangement of a printer control unit of the embodi- 
ment of the present invention; 
Fig. 5 is a view showing an example of printer infor- 
mation of the embodiment of the present invention; 
Fig. 6 is a view showing the definition of the struc- 
ture of printer setting information of the embodiment 
of the present invention; 

Fig. 7 is a view showing an example of a printer 
management window of the embodiment of the 
present invention; 

Fig. 8 is a view showing the arrangement of printer 
infomriation of the embodiment of the present inven- 
tion; 

Fig. 9 is a flow chart showing an outline of the flow 
of a printer object control process of the most pre- 
ferred embodiment of the present invention; 
Fig. 1 0 is a flow chart showing details of the printer 
object control process of the most preferred embod- 
iment of the present invention; 
Fig. 11 is a view showing the transition of the state 
of printer infonnation and the transition of the dis- 
play state of printer objects in a printer management 
window of the most prefenred embodiment of the 
present invention; 

Fig. 12 is a flow chart showing details of a printer 
object control process of a modiftoatioh of the em- 
bodiment shown in Rg. 10; 
Fig. 1 3 is a view showing the transition of the display 
state of printer objects in a printer management win- 
dow of the embodiment shown in Rg. 12; 
Fig. 14 is a flow chart showing details of a printer 
object control process of a modification of the em- 
bodiment shown in Fig. 10 or the embodiment 



shown in Rg. 12; 

Rg. 1 5 is a view showing the transition of the display 
state of printer objects in a printer object manage- 
ment window of the embodiment shown in Rg. 14; 
5 Rg. 1 6 is a f kyw chart showing a printer object con- 
trol process of a modification of the embodiment 
shown in Fig. 9; 

Fig. 17 is a flow chart showing details of a printer 
object control process of a nriodifrcatlon of the em- 
bodiment shown in Fig. 10; 
Fig. 18 is a flow chart showing details of a default 
printer setting process of a modification of the most 
preferred embodiment of the present invention; 
Fig. 1 9 is a flow chart showing details of a determi- 
nation process of a modffbation of each embodi- 
ment; 

Fig. 20 is a view showing an example of a check 
window of the embodiment shown in Fig. 1 9; 
Fig. 21 is a ftow chart showing details of a detenmi- 
nation process of a modif nation of the embodiment 
shown in Fig. 19; and 

Fig. 22 is a flow chart showing details of a printer 
object control process of a modification of the em- 
bodiment shown in Fig. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0049] Preferred embodiments of the present Inven- 
tion will now be described in detail in accordance with 
the accompanying drawings. 

[0050] Fig. 1 is a block diagram showing the functional 
configuration of a printer control system of the most pre- 
fen-ed embodiment of the present inventbn. 
[0051] This printer control system comprises a host 
computer 100 and printer A 200. A printer B 400 is of 
the same type as the printer A 200. The host computer 
1 00 arid printer A 200 are connected by a USB cable 
300, and the printers A 200 and B 400 are alternately 
connected. 

[0052] This emt>odiment will be explained by taking a 
case in which the printers A 200 and B 400 are alter- 
nately connected as an example. However, the present 
invention is also applicable to a case in which three or 
more printers of the same type are appropriately 
switched. 

[0053] The host computer 100 includes a central 
processing unit 101 for controlling the entire operation 
of the host computer 100, a storage unit 102, a printer 
control unit 103, an interface control unit 104, an input 
unit 105, and a display unit 106. 
[0054] The printer control unit 1 03 is implemented by 
an OS or utility tool (software), and stored in the storage 
unit 1 02 whk^h is a storage medium such as a hard disk 
or CD-ROM. 

[0055] The host computer 100 has standard compo- 
nents (e.g., a CPU, RAM, ROM, hard disk, external stor- 
age, network interface, display, keyt>oard, and mouse) 
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of a general-purpose computer represented by a per- 
sonal computer. The host computer 1 00 is implemented 
by these components. 

[0056] Examples of the components of the host com- 
puter 1 00 will be explained below with reference to Fig. 
2. 

[0057] Fig. 2 is a block diagram showing the compo- 
nents of the host computer of the most prefenred em- 
bodiment of the present invention. 
[0058] Referring to Fig. 2, the host computer 1 00 has, 
as hardware components, a central processing unit 
(CPU) 1101. RAM 1102, ROI^ 1103, LAN adaptor 1104, 
video adaptor 1105, mouse 1106, keyboard 1107, hard 
disk 1 1 08, CD-ROM drive 1 1 09. USB interface 1 1 1 0, and 
the like. These components are connected to each other 
via a system bus 1100. 

[0059] The system bus 11 00 means a PCI bus, AGP 
bus, memory bus, and the like, in Fig. 2, chips for con- 
necting these buses, a keyboard interface, and I/O in- 
terfaces such as so-called SCSI and ATARI are omitted. 
[0060] The central processing unit 1101 implements 
the central processing unit 101 shown in Fig. 1. The 
RAM 1102, ROM 1103, hard disk 1108, and CD-ROM 
drive 1 1 09 implement the storage unit 1 02 shown in Fig. 
1 . The LAN adaptor 1 1 04, video adaptor 1 1 05, and USB 
interface 1110 implement the interface control unit 104 
shown in Fig. 1. The mouse 1106 and keyboard 1107 
implement the input unit 105 shown in Fig. 1 . 
[0061 ] The central processing unit 1101 perfomns var- 
ious arithmetk: operations such as four arithmetic oper* 
ations and comparative operations and controls the 
hardware on the basis of programs of the operating sys- 
tem and application programs. The RAM 1 02 temporar- 
ily stores the operating system programs and applica- 
tion progranns read out from the hard disk 1 1 08 or from 
a storage medium such as a CD-ROM or CD-R loaded 
in the CD-ROM drive 1 1 09. These programs are execut- 
ed under the control of the central processing unit 1 1 01 . 
[0062] The ROM 1103 stores, e.g., so-called BIOS 
whk:h controls input and output to and from the hard disk 
1 1 08 and the like In cooperation with the operating sys- 
tem. The LAN adaptor 11 04 communicates with external 
apparatuses across a networic in cooperation with a 
communication program of the operating system con- 
trolled by the central processing unit 1101 . 
[0063] The video adaptor 1105 generates an image 
signal to be output to the display device. The keyboard 

1107 and mouse 1106 are used to input instructions to 
the information processing apparatus. The hard disk 

1108 stores various programs such as the operating 
system, application programs, and a utilrty tool for im- 
plementing the printer control unit 103 shown in Fig. 1. 
[0064] The CD-ROM drive 11 09 is used to install ap- 
plk:ation programs into the hard disk 1106 by loading a 
storage medium such as a CD-ROM, CD-R, or CD-RA/V 
in the CD-ROM drive 1109. It Is of course also possible 
to use various disk drives such as a CD-R drive, CD-R^ 
W drive, and MO drive, instead of the CD-ROM drive 



1109. 

[0065] Fig. 1 will be explained again. 
[0066] The printer A 200 includes a firmware unit 201 
and manages two identif iers, i.e. , a hardware ID 202 and 
5 USB ID 203. The hardware ID 202 Is an identifier for 
identifying the type of the printer A 200. The USB ID 203 
is a unique value for identifying a USB Interface 204 of 
the printer S200. 

[0067] The printer B 400 is of the same type as the 
10 printer A 200; the printer B 400 includes a firmware unit 
401 and manages two identifiers, i.e., a hardware ID 402 
and USB ID 403. The printer B 400 also includes a USB 
Interface 404. Since the printer B 400 is of the same type 
as the printer A 200. the hardware ID 202 of the printer 
IS A 200 and the hardware ID 402 of the printer B 400 are 
identical. In contrast, the USB ID 203 and USB ID 403 
for identifying the USB interfaces of these printers are 
different. 

[0068] As the printing system of the printers A 200 and 
20 B 400, it IS possible to use various printing systems such 
as an Inkjet system, laser beam system, and thermal 
transfer system. Each of the printers A 200 and B 400 
has a printer engine, controller, and recording unit for 
implementing a printing system to be used. 
25 [0069] TTie hardware configuration of the printers A 
200 and B 400 will be described fcielow with reference 
to Fig. 3. 

[0070] Rg. 3 is a block diagram showing the hardware 
configuration of the printer of the most preferred embod- 

30 iment of the present Invention. 

[0071] In Fig. 3, reference numeral 1900 denotes a 
power supply of the printer; 1 901 , a power switch for 
turning on and off the power supply; and 1 902, a signal 
line for transmitting, to an MPU 1906, an operation sig- 

35 nal Indicating the contents of the operation of the power 
switch 1901. Since this operation signal is transmitted 
to the MPU 1 906 as an intermpt signal to a signal 1 903, 
the MPU 1 905 preferentially processes the signal. Ref- 
erence numeral 1 904 denotes a data bus for connecting 

40 a printer controller 1905, the MPU 1906. and a ROM 
1907. 

[0072] The ROM 1907 stores progranrrs describing 
operations and processes of the MPU 1906. This pro- 
gram is generally called firmware, and equivalent to the 
45 fimnware unit 201 or 401 of the printer A 200 or B 400, 
respectively, shown In Fig. 1 . The ROM 1 907 stores the 
hardware ID 203 of the printer A 200 or the hardware ID 
403 of the printer B 400. 

[0073] The printer controller 1905 has a function of 
so controlling the operations of various memories (e.g. , the 
ROM 1907 and a DRAM 1908), printer driving unit, in- 
terface unit, and the like in the printer. The DRAM 1908 
is a RAM which provides a storage area for temporarily 
storing data and the like when the MPU 1906 performs 
ss processing. 

[0074] Reference numeral 1 909 denotes a signal line 
fortransmltting signals for controlling a head nnotor 1 91 1 
and feed nrK)tor 1 91 2 In the printer driving unit. The head 
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motor 1911 is a motor for operating, e.g., a printhead 
1913 which prints data on a printing medium by dis- 
charging ink. The feed motor 1 912 is a motor for feeding 
or discharging a printing medium set in the printer, and 
conveying the printing medium when the printhead 1913 
perfomis printing. Reference numeral 1910 denotes a 
control line for controlling the operation of the printhead 
1913. 

[0075] Reference numeral 1914 denotes a data bus 
used to exchange data between an Interface controller 
1 91 5 in the Interface unit and the printer controller 1 905. 
For example, data received from the host computer 1 00 
is transferred from the Interface controller 1915 to the 
printer controller via the data bus 1 91 4. 
[0076] Reference numeral 1 91 8 denotes a USB inter- 
face equivalent to the USB interface 204 of the printer 
A 200 or the USB interface 404 of the printer B 400. 
[0077] Reference numeral 1916 denotes a flash 
memory storing programs by which an MPU 1919 con- 
trols the USB interface 1916. The flash memory 1916 
also stores the USB ID 203 of the printer A 200 or the 
USB ID 403 of the printer B 400. 
[0078] Reference numeral 1 91 7 denotes a signal line 
for connecting the interface controller 1915 to the flash 
memory 1916 and USB MPU 1919. 
[0079] The arrangement of the printer control unit 1 03 
will be described in detail below with reference to Fig. 4. 
[0080] Fig. 4 is a block diagram showing details of the 
arrangennent of the printer control unit of the most pre- 
ferred embodiment of the present Invention. 
[0081] The printer control unit 103 comprises an op- 
erating system 1000, and an application 1005, printer 
driver 1006, and utility tool 1007 mnning on the operat- 
ing system 1000. 

[0082] The operating system 1000 includes a Plug 
and Play manager 1001 for realizing Plug and Play, a 
spooler 1002 for managing print requests, a user inter- 
face (Ul) 1 003, and a registry 1 004 which is a database 
for managing various pieces of information such as set- 
tings of devk^e drivers and settings of applk»tk>ns. 
[0083] An interface control unit 1009 is equivalent to 
the interface control unit 104 shown in Fig. 1. A USB 
printer 1010 corresponds to the printer A 200 or B 400 
shown in Fig. 1 . 

[0084] When the USB printer 1010 is connected, a 
USB interiace as part of the interface control unit 1 009 
acquires printer infonnation concerning the printer, 
whbh Includes the hardware ID and USB ID of the con- 
nected printer, and transfers the acquired printer infor- 
mation to the Plug and Play manager 1001 . 
[0085] When this printer information is acqu ired, tem- 
porary infonnation obtained from the printer information 
is stored in the storage unit such as the RAM 1102 
shown in Fig. 2 and used by various programs such as 
the operating system 1 000. The acquired temporary In- 
formation contains infomaatlon otherthan the two pieces 
of infonnation described above. The remaining infonna- 
tion will be described later with reference to Fig. 5. 



[0086] The Plug and Play manager 1001 thus recog- 
nizes the connected hardware. 
[QOST] The spooler 1 002 is a mechanism which tem- 
porarily stores print jobs from the USB printer 1 01 0, and 

5 sequentially executes printing processes. The process 
of the spooler 1 002 is perf onmed for each printer port, 
and the spooler 1002 is a mechanism provided by the 
operating system 1 000. Port infonnation related to the 
spooler 1 002 is contained in the printer infonnation ac- 

10 quired by the Plug and Play manager 1001 when the 
USB printer 1 01 0 is connected. The Plug and Play man- 
ager 1 001 periorms a process of relating the printer port 
name to the spooler. 

[0088] The Ul 1003 is a user interface displayed on 
IS the display unit by the operating system 1 000. After rec- 
ognizing the connected USB printer 1 01 0, the Plug and 
Play manager 1001 periorms a printer object addition 
process on the Ul 1003. This process will be explained 
in detail later 

20 [0089] Examples of the printer informatton to be reg- 
istered in the registry 1 004 will be explained below with 

reference to Fig. 5. 

P)090] Fig. 5 is a view showing examples of the printer 
information of the most preferred embodiment of the 

25 present invention. 

[0091] Printer information 1201 is made up of a plu- 
rality of different pieces of information. The contents of 
each information will be described below. 
[0092] Reference numeral 1202 denotes a printer 

30 server name; and 1203, a printer name. The printer 
name 1 203 is a printer object name. A network sharing 
name 1204 represents a printer name when the printer 
is shared across the network. Port informatton 1205 
contains a port name, port number, and the like. 

35 [0093] A printer driver name 1206 represents the 
name of a printer driver which is used by the printer cor- 
responding to the printer infonnation 1201. Reference 
numeral 1207 denotes a comment for the printer; and 
1 208, printer setting 1 nfonrnafion to be described in detail 

40 later. A separating page ifile name 1209 designates a 
page file name for separation to be inserted between 
print jobs when the printer performs printing. 
[0094] A print processor name 1210 represents the 
name of a print processor to be used when the printer 

^ periomns a printing process. Reference numeral 1211 
denotes a spool data name. A RAW datafonn and EMF 
data f onm are examples of a spool data form. The spool 
data name 1211 represents a spool data form to be 
used. 

so [0095] Printer parameters 1212 represent various pa- 
rameters to be given to the printer. Printer security in- 
formation 1213 represents, e.g., information of a user 
who is pemnitted to access the printer. Reference nu- 
meral 1214 denotes print job priority order infonnation; 

S5 1 21 5, standard Job priority order infonnation which rep- 
resents priority order infonnation of default jobs; 121 6, 
printing enable start set time; 1217, printing enable end 
set time; 1218, status infonnation indicating the status 
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of the printer; 121 9, the number of jobs heldbythe*print- 
er; and 1220, the average printing time of the printer 
[0096] The printer setting infomnation (DEVMODE) 
1208 is the structure of printer setting information de- 
fined by the Windows operating system. An example of 
the definition will be explained below with reference to 
Fig. 6. 

[0097] Fig. 6 is a view showing the definition of the 
structure of the printer setting information of the most 
prefen'ed embodiment of the present invention. 
[0098] Reference numeral 1221 denotes a hardware 
ID; 1222, the version number of an operating system to 
be used; 1223, the version number of a printer driver; 
1224, the size of the DEVMODE structure; 1225, the 
size of an area to be used for an expanded DEVMODE 
structure; and 1226, a flag indicath^e of a function sup- 
ported by the printer driver. 

[0099] Reference numeral 1227 denotes a value indi- 
cating the printing orientation; 1228, a value indicating 
the paper size; 1229, a value indicating the paper length; 
1230, a value indicating the paper width; 1231 , a value 
indicating the scale; 1232, a value indicating the number 
of copies; 1233, a value indicating the type of a default 
sheet; 1234, avalue indicating the printing quality; 1235, 
a value indicating the color; and 1236, avalue indicating 
whether to perfonn double-sided printing. 
[0100] Reference numeral 1237 denotes a value indi- 
cating the longitudinal resolution of an image; 1238, a 
value when TrueType font is to be used; 1239, a value 
pertaining to copy-by-copy printing; 1240, a value indi- 
cating the nanne of a sheet lorm; 1 241 , a value indicating 
the logical resolution; and 1242, a value concerning the 
color resolution.- 

[01 01 ] Reference numerals 1 243 to 1 246 denote val- 
ues used by a display driver; 1247, a value concerning 
a method of designating a color profile; 1248, a value 
concerning a color matching method; 1249, a value in- 
dicating the type of sheet; 1 250, a value indicating a dith- 
ering method; and 1251 and 1252, reserved values. 
[01 02] Fig. 4 will be explained again. 
[0103] When recognizing the connected USB printer 
1010, the Plug and Play manager 1001 notifies the ap- 
plication 1005 executed on the operating system 1000 
that the printer is connected. 
[01 04) In the Windows operating system, for example, 
a specific message called a window message is issued 
to the application 1005 or utility tool 1 007 which is acti- 
vated. The application 1005 or utility tool 1007 which has 
received this message can individually recognize the 
addition of the printer. 

[0105] Also, the Plug and Play manager 1001 loads 
the appropriate printer driver 1006 of the connected 
USB printer 1010. 

[0106] The utility tool 1007 installed in the host com- 
puter 100 has a mechanism for manipulating infomna- 
tion of the Ul 1003 and registry 1004 registered by the 
Plug and Play manager 1001 . The utility tool 1007 can 
manipulate the above-mentioned information by using 



an API (Application Program Interface) func^on 1008, 
called Win32API, of the operating system. 
[0107] Plug and Play installation executed by the host 
computer 100 when the printer A 200 is connected to 

5 the host computer 1 00 will be described below. 

[0108] Refening to Fig. 1 , when the printer A 200 is 
connected to the host computer 100 by the USB cable 
300, the interface control unit 104 of the host computer 
1 00 acquires the printer information Including the hard- 

10 ware ID 202 and USB ID 203 of the printer A 200. 
[0109] As described above, this printer infomnation is 
transferred to the printer control unit 103 via the inter- 
face control unit 1 04 by using the temporary storage ar- 
ea of ttie storage unit 1 04 (e.g., the registry 1 004 or RAM 

15 1102). 

[0110] Onthe basis of the printer information acquired 
from the storage unit 1 02 and the USB ID and hardware 
ID acquired from the firmware unit 401 (e.g., the flash 
memory 1916 or ROM 1907), the Plug and Play man- 

20 ager 1 001 of the operating system 1000 as part of the 
printer control unit 1 03 dctemriines whether the connect- 
ed printer A 200 is a newly connected printer. 
[0111] On the basis of the detemnination result, a 
printer object isfonmed in a printer management window 

2S (Fig. 7) displayed on the display unit 1 06. In addition, a 
printer driver of the printer corresponding to this printer 
object is installed in the storage unit 102. 
[01 1 2] Note that a printer object to be explained In the 
nnost preferred embodiment and modifications of the 

30 most preferred embodiment Is management infomnation 
to be used by a printer driver which corresponds to at 
least one printer and which is a preferred example of the 
control program of the present invention. This manage- 
ment information may also be displayed as a printer icon 

35 by a mechanism to be explained later. The management 
infonnation contains the aforementioned printer infor- 
mation capable of specifying, e.g., the type of printer. 
[0113]^ In Windows, for example, the printer object is 
managed in the form of a datat>ase (registry 1 004) cal led 

40 registry Infonnation. When the operating system 1000 
as an example of display control means stored in the 
storage unit 102 reads out the registry information, it is 
possible to control the process of displaying the printer 
object as a printer icon image generated in the printer 

45 nnanagement window. 

[0114] When the printer A 200 is disconnected and 
the printer B 400 is connected after that, the interface 
control unit 104 of the host computer 100 acquires the 
printer information including the hardware ID 402 and 

50 USB ID 403 of the printer B 400 from the firmware unit 
401. 

[01 15] On the basis of the printer information acquired 
from the storage unit 1 02 and the USB ID and hardware 
ID acquired from the firmware unit 401 , the Plug and 
55 Play manager 1001 of the operating system 1000 as 
part of the printer control unit 103 determines whether 
the connected printer B 400 is a newly connected print- 
er. Since the hardware ID 402 of the printer B 400 is 
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identical to the hardware ID 202 of the already installed 
printer A 200, the Plug and Play manager 1 001 f onms a 
new printer object on the basis of the printer object of 
the printer A 200, and displays the new printer object in 
the printer management window. 5 
[01 1 6] I n p ractice, these processes perf onned by the 
Interface control unit 1 04 and printer control unit 1 03 are 
realized by the central processing unit 101 by executing 
software. Although the program Is generally installed as 
the OS or utility software, it may also be realized by ded- io 
Icated hardware. 

[01 17] The embodiment will be explained by taking a 
case in which these processes are perfonmed in the 
Windows environment as an example. However, the 
present invention is not limited to this arrangement. f^ 
[01 18] The following processing is also possible. The 
utility tool 1 007 controls a process of displaying, on the 
display unit 104 as an example of a display, a printer 
icon (also called a printer object in some cases) as an 
example of device flag information which is nnanaged in 20 
one-to-one correspondence with a printer as a preferred 
example of a device. 

[01 19] That is, when a printer is connected to the host 
computer 1 00 via the USB interface 300 as an example 
of a communication medium, the utility tool 1007 ac- ^5 
quires the printer information as an example of device 
identification infonnation of a device via the USB inter- 
face 300 and operating system 1000. 
[01 20] The utility tool 1 007 then controls a process of 
registering the acquired printer infonnation in the regis- 30 
try 1004 via the operating system 1000. The operating 
system 1000 displays the printer Icon registered In the 
registry 1004 on the display unit 104. That is, the utility 
tool 1007 controls the process of displaying the printer 
icon on the display unit 1 04. 35 
[0121] In addition, if the printer information already 
registered in the registry 1 004 matches the printer infor- 
mation acquired from the newly connected printer, the 
utility toot 1 007 does not register any new printer object 
in the registry 1 004. ^ 
[0122] That is, if the existing printer infonnation 
matches the newly acquired printer, the utility tool 1 007 
controls a display process so as not to display the ex- 
isting printer object as a new printer object. In this case, 
the existing printer object and the settings related to it ^ 
are used for the newly connected printer This will be 
apparent from the description of remaining parts of the 
most preferred embodiment. 
[01 23] Also, the printer Information is made up of iden- 
tification information for identifying a printer, such as the so 
hardware ID and USB ID acquired from the printer, and 
information generated (registered) by the operating sys- 
tem 1000 on the basis of the acquired identification in- 
formation. 

[0124] Furthermore, the identification infonmation ss 
may also be acquired as it is retumed by the printer in 
response to inquiry from the operating system 1000 or 
utility tool 1007, or acquired by the operating system 



1 000 on the basis of a message periodically sent from 
the printer. 

[0125] The arrangement of the graphical user inter- 
face (printer management window) displayed on the dis- 
play unit 106 will be described below. 
[0126] Fig. 7 is a view showing an example of the 
printer management window of the most prefemed em- 
bodiment of the present invention. 
[0127] Rg. 7showsthestatelmmedtately afteraprint- 
er object of the printer B 400 is newly generated while 
a printer obje<^ of the printer A 200 is present. 
[0128] In Fig. 7, reference numeral 500 denotes the 
printer object of the Installed printer A 200; and 501 , the 
printer object of the printer B 400, which is fomied on 
the basis of the printer object of the printer A 200. 
[0129] The arrangement of the printer information of 
the printer will be explained below with reference to Fig. 
8. 

[0130] Fig. 8 is a view showing the arrangement of the 
printer infonnation of the nnost pref enred embodiment of 
the present invention. 

[0131] Fig. 8 shows an example of the printer infor- 
mation by which the host computer 1 00 controls the two 
printer objects shown in Fig. 7. The printer objects con- 
taining this printer infonnation are stored In, e.g., the 
storage unit 102. 

[01 32] In practice, a plurality of different pieces of In- 
formation as shown in Fig. 5 described earlier are used 
as the printer infonnation. However, Fig. 8 shows only 
infonnation particularly related to the present Invention. 
[0133] Refemng to Fig. 8, a printer object name 600 
is the name, which is readily understandable by a user, 
of the hardware ID acquired by Plug and Play from the 
ROM 1907 by the Plug and Play manager 1001 of the 
operating system 1000 as part of the printer control unit 
103. A printer driver name 601 is the name of a printer 
driver for controlling printing of a printer of this type. 
[0134] ^ Printer setting information 602 contains, e.g., 
the printing settings and printing conditions of the print- 
er. Each printer object can have unique printer setting 
Infonmation. Port information 603 concerns a printer port 
related to the USB ID. 

[0135] The arrangement of the printer infonnation is 
an example, so any infonnation pertaining to the printer 
can be used as the printer Information. 
[01 36] In this embodiment, the completion of the Plug 
and Play installation as described above is detected, 
and the utility tool 1007 included in the printer control 
unit 1 03 stored in the storage unit 1 02 executes the fol- 
lowing printer object control process In order to control 
the printer, 

[01 37] The object control process of this embodiment 
is executed by the utility tool 1 007 of the printer control 
unit 103 described above. However, the process may 
also be controlled as a function of the operating system 
1000. 

[0138] Fig. 9 is a flow chart showing an outline of the 
flow of the printer object control process of the most pre- 
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f erred embodiment of the present invention. 
[01 39] Fig. 9 will be explained by taking, as an exam- 
ple, an operation in which the process Is executed at the 
detection timing of the completion of the Plug and Play 
installation of the printer B 400 while the printer A 200 5 
is already installed. However, the process execution tim- 
ing is not limited to this timing. For example, the process 
may also be executed by a user's Instmction from the 
input unit 105. 

[01 40] First, in step S1 , the presence/absence of Plug io 
and Play installation is detected. This detection is done 
by receiving a message issued by the operating system 
1000 when Plug and Play installation Is complete. 
[01 41 ] This message can be received k>y, e.g., the API 
function 1 008. Win32API as an example of the API func- is 
tion 1 008 belongs to this message, tn the Windows op- 
erating system. WM_DEVMODECHANGE, 
WM_DEVICECHANGE. and WM_WININICHANGE are 
examples. 

[01 42] tf no Plug and Play installation is detected (NO 20 
in step SI), the process is temiinated. If Plug and Play 
installation is detected (YES In step SI), Plug and Play 
installation for the device (printer B 400) to be processed 
is executed. After that, the flow advances to step S2. 
[0143] In this embodiment, the process is tenminated 25 
if NO in step SI . However, it is also possible to stand by 
and periodically receive a message. 
[01 44] In step S2, the printer information of the newly 
installed printer B 400 is acquired. In this embodiment, 
this printer information is acquired by the API function so 
1008, 

[0145] The printer infomiation can be acquired from 
infomiation stored in the registry shown In Rg. 5 via the 
API function 1008. It is also possible to acquire printer 
Information equal to the infomiation shown in Fig. 5 35 
stored in the storage unit 102. 
[0146] That is, the source and procedure of acquisi- 
tion are not limited as long as necessary information can 
be acquired from the Infomiation explained with refer- 
ence to Fig. 5. In the Windows operating system. Doc- ^ 
umentPropertiesQ, GetPrinterQ, and SHGetValueQ are 
examples of the function of acquiring the printer infor- 
mation. 

[0147] In step S3, the number of already installed 
printers other than the printer B 400 is acquired. In this 4S 
embodiment, an already installed printer is the printer A 
200, so its printer information is acquired by the API 
function 1008. In the Windows operating system, 
EnumPrintersO is an example of the function of acquir- 
ing the number of printers. so 
[0148] In step S4, processes in step S5 and S6 are 
repeated by the same number of times as the number 
of printers acquired in step S3. 
[01 49] In step S5, printer infomiation already installed 
in the system and not including the printer B 400 is ac- ss 
quired in turn. This printer information is acquired from 
the storage unit 102 (e.g., the registry 1004 or RAM 
1102). 



[01 50] In step S6, the printer infomiation of the printer 
(printer A 200) acquired in step S5 is compared with the 
printer information of the printer B 400. In this emt)odi- 
ment, the printer driver names 601 are compared to de- 
termine whether a printer of the same type as the newly 
installed printer is already Installed. 
[01 51 ] Especially in Windows, when a new printer ob- 
ject is to be formed on the basis of an already installed 
printer object, the fonmed printer object is assigned the 
same printer driver as the already installed printer ob- 
ject. Accordingly, the same type of printers have the 
same printer driver name 601 . 
(0152] If there is no printer matching the newly In- 
stalled printer, therefore, the process is immediately ter- 
minated. If there is a printer matching the newly installed 
printer, a printer object control process in step S7 is ex- 
ecuted. 

[01 53] In this emt>odiment, a printer meeting the con- 
dition in step S6 is the printer A 200. 
[0154] The printer object control process in step S7 
will be described in detail below with reference to Fig. 
10. 

[0155] Rg. 10 is a flow chart showing details of the 
printer object control process of the most preferred em- 
bodiment of the present invention. 
[01 56] First, in step S8, the printer setting infomnation 
of the printer B 400 is replaced with the printer setting 
information of the already installed printer A 200 via the 
API function 1008. 

[0157] In the Windows operating system, SetPrinter 
is an example of the function of setting printer informa- 
tion. 

[0158] In this embodiment, the printer object name 
600 and printer setting infonmation 602 shown In Fig. 8 
are the printer setting information to be replaced. Since 
the printers A 200 and B 400 are of the same type, the 
operating system generally manages a common printer 
driver for printer objects of the same type. 
[01 59] The printer driver name 601 need not be hand- 
ed over because the two printers have the same printer 
driver name, if printer drivers are separately managed, 
the setting may also be handed over. 
[01 60] The port infomnation 603 is generally managed 
by the operating system in relation to the USB ID unique 
to each printer. If the port Information 603 of another 
printer is handed over, no printing can be performed on 
a printer of interest. Therefore, the port information re- 
lated by the Plug and Play manager 1001 shown in Fig. 
4 when the printer B 400 is connected is directiy used. 
[0161] By the above processing, the printersetting in- 
fomnation set for the printer A 200 and stored in the stor- 
age unit 1 02 can be used as the printer setting informa- 
tion of the printer B 400. 

[0162] In step S9, the printer object of the printer A 
200 Is deleted. By this deletion, the printer B 400 is the 
only printer object displayed in the printer management 
window. 

[0163] If printer infomnation to be deleted is managed 
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by the registry 1004 or the like, this printer information 
may also be deleted on the registry 1 004. This deletion 
is equivalent to retuming the printer setting infonnation 
of a printer connected to the host computer to the state 
before installation. 

[0164] In step S10, the printer object name of the 
printer B 400 is replaced with the printer object name of 
the printer A400. Since the printer object name 500 must 
be unique to each printer object, the process in step S9 
is necessary. 

[0165] More specifically, |n the processes in steps S9 
and S10, the operating system 1000 is notified of dele- 
tion of a printer object via the API function 1008, and 
deletes the corresponding printer object in response to 
this notification. 

[01 66] Likewise, the operating system 1 000 is notified 
of the printer object name of the printer object, and re- 
places the con^esponding printer object name in re- 
sponse to the notif k^ation. In the Windows operating sys- 
tem, DeletePrinterQ is an example of the function of de- 
leting printer information. 

[0167] In this embodiment, printer object deletion is 
explained as an instruction to delete a printer object from 
the API function 1008 to the operating system 1000, or 
a process from the instruction to final deletion of the 
printer object performed by the operating system 1 000 
in response to the instruction. 

[01 68] Furthemriore, in this embodiment, the process- 
es are perfomied in the order of steps S8 to SI 0. How- 
ever, the order of processes is not limited to this one, 
provided that the printer setting infomiation, printer ob- 
ject name, and the like can be appropriately acquired. 
[0169] The state of the printer information in the flow 
chart shown in Fig. 10 and the transition of the printer 
object display state In the printer management window 
displayed on the display unit 1 06 of this embodiment will 
be explained below with reference to Fig. 11 . 
[01 70] Fig. 1 1 is a view showing the state of the printer 
infonnation and the transition of the printer object dis- 
play state in the printer management window of the most 
prefen^ed embodiment of the present invention. 
[01 71 ] The printer infomiation of the printer A 200 be- 
fore processing is made up of a printer object name 700, 
printer driver name A 701, printer setting infomiation 
702, and port information 703. 

[01 72] The printer infomriation of the printer B 400 be- 
fore processing is made up of a printer object name 704, 
printer driver name A 705, printer setting information 
706, and port infonnation 707. 
[01 73] After that, the printer infonnation of the printer 
A 200 is deleted and the printer infonnation of the printer 
B 400 is changed by the above processing. The proc- 
essed printer infonnation of the printer B 400 is made 
up of a printer object name 708 of the printer A 200, 
whbh is handed over in step S1 0, a printer driver name 
A 709 which is the same as that before the processing, 
printer setting infonnation 71 0 of the printer A 200, which 
is handed over in step S8, and port infonnation 711 of 



the printer B 400, which is the same as that before the 

processing. 

[01 74] A printer object 71 2 of the printer A 200 is de- 
leted from the storage unit 102 by the process in step 
5 89. On the other hand, a printer object 71 3 of the printer 
B 400 takes over the printer infomnation of the printer A 
200 by the processes in steps S8 and SI 0. As a conse- 
quence, a printer object 714 of the printer B 400 is ob- 
tained. 

10 [0175] In this ennbodiment as described above, by 
controlling a printer object formed by the OS when a 
printer of the same type as a printer already installed in 
the host computer 100 is connected, it is possible to 
hand over (update) printer information from a printer ob- 

is ject of the already installed printer to a printer object of 
the newly installed printer, and delete the printer object 
of the already installed printer. This makes it possible to 
use a printer object having the same settings as the al- 
ready connected printer without switching the printer ob- 

20 jects. 

[01 76] This means that when a user intends to selec- 
tively use a plurality of printers of the same type, he or 
she can use these printers without selecting a printer 
object or changing printer setting infonnation. 

25 [01 77] That is, the user can use a plurality of printers 
of the same type by using the same printer setting infor- 
mation without switching printer objects. 
[01 78] Also, the present invention is particulariy effec- 
tive when applied to an environment in which a plurality 

30 of printers of the same type are managed in a certain 
enterprise group, and a user uses one of these man- 
aged printers at random. 

[0179] In the most preferred embodiment, when a 
printer of the same type as an already installed printer 

35 is connected, portions (a printer object name and printer 
setting infonnation) of the printer information of the ex- 
isting printer object 712 are handed over (acquired) to 
the newly fonned printer object 713 of the other printer, 
and the existing printer object 71 2 is deleted to generate 

40 a printer objedt 71 4. However, the reverse arrangement 
is also possible. 

[01 80] This reverse arrangement is partknjiariy effec- 
tive when port information is the USB ID. 
[0181] That is, after a new printer object 713 is 
^ fonned, a portion (port Infonnatton) of the printer infor- 
mation of the new printer object 71 3 is handed over (ac- 
quired) to an existing printer object 712, and the new 
printer object 713 is then deleted to generate a printer 
object 714. 

50 [0182] This processing is realized by replacing the 
contents of the process in step 87 shown in Rg. 9 of the 
most preferred embodiment The printer object control 
process in step S7 of a modification of the most pre- 
tended embodiment will be described in detail below with 

55 reference to Rg. 12. 

[0183] Fig. 12 is a flow chart showing details of the 
printer object control process of the modifteation of the 
nrK>st preferred embodiment of the present invention. 
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[0184] First, in step S8-2, port information of a printer 
B 400, which is stored in a storage unit 1 02, is replaced 
with port information of a printer A 200, which is stored 
in the storage unit 102. By this processing, the port in- 
formation set for the printer B 400 can be replaced with 
the port information of the printer A 200. 
[0185] In step S9-2, a printer object of the printer B 
400, which is stored in the storage unit 102 is deleted. 
By this deletion, the printer A 200 is the only printer ob- 
ject displayed in a printer management window. 
[0186] In the embodiment shown In Fig. 1 2, the proc- 
esses are performed in the order of steps S8-2 and 
S9-2. However, this process order may also be reversed 
as long as the port infonmation can be appropriately ac- 
quired. 

[01 87] The transition of the printer object display state 
in the printer management window displayed on a dis- 
play unit 106 In the flow chart shown in Fig. 12 will be 
described below with reference to Fig. 13. 
[01 88] Fig. 1 3 is a view showing the transition of the 
printer object display state In the printer management 
window of the embodiment shown in Fig. 12. 
[0189] In Fig. 13, reference numeral 800 denotes a 
printer object of the printer A 200; and 801 , a printer ob- 
ject of the printer B 400. The printer object 801 of the 
printer B 400 is deleted by the process In step S9-2. On 
the other hand, the printer object 800 of the printer A 
200 takes over the port infomnation of the printer B 400. 
As a consequence, a printer object 802 of the printer A 
200 is obtained. 

[0190] In the embodiment shown in Fig. 12 as de- 
scribed above, by controlling a printer object formed by 
an OS when a printer of the same type as a printer al- 
ready installed In a host computer 100 is connected, it 
is possible to hand over (update) printer Information 
from a printer object of the already Installed printer to a 
printer object of the newly installed printer, and delete 
the printer object of the already installed printer. This 
makes It possible to use a printer object having the same 
settings as the already connected printer without switch- 
ing the printer objects. 

[0191] Also, in addition to the effects explained in the 
most pretended embodiment, the amount of infomriation 
handed over between the printer objects can be re- 
duced. 

[01 92] In an embodiment to be described in detail be- 
low with reference to Fig. 14, an example of a printer 
object control process different from that of the embod- 
iment shown in Fig. 12 will be explained. 
[0193] In the embodiments shown In Figs. lOand 12, 
If a printer object having printer Information matching 
part of printer information of a new printer object already 
exists in the storage unit 1 02, at least a portion of the 
printer infonnation of one of the existing printer object 
and new printer object is handed over to the printer in- 
fomnation of the other, and the original printer object Is 
deleted. 

[0194] In the embodiment shown in Fig. 14, however. 



pieces of printer information of both a new printer object 
and existing printer object are merged, another new 
printer object is fonned on the basis of the merged print- 
er information, and the fomner new printer object and 

5 existing printer object are deleted. 

[0195] This processing is realized by replacing the 
contents of the process in step S7 of Fig. 9. A printer 
object control process in step S7 of a modification wilt 
be described in detail below with reference to Fig. 14. 

10 [0196] Fig. 14 is a flow chart showing details of the 
printer object control process of the modif fcation of the 
embodiment shown in Fig. 1 0 or the embodiment shown 
in Fig. 12. 

[0197] First, in step S8-3, a printer object name of a 
15 printer A 200 is acquired from printer Infonnation stored 

in a storage unit 102. In step S9-3, printer setting infor- 
mation of the printer A 200 is acquired. In step SI 0-3, a 
printer driver name of the printer A 200 (printer B 400) 
is acquired. In step S11 -3, port Infomnation of the printer 
20 B 400 is acquired. 

[0198] These pieces of information acquired In steps 
S8-3 to S1 1 -3 are temporarily stored in the storage unit 
102. 

[0199] In step SI 2-3, a printer object of the printer A 

25 200 Is deleted from the storage unit 1 02. In step 81 3-3, 
a printer object of the printer B 400 is deleted. 
[0200] In step SI 4-3, a new printer object is fomied 
on the basis of the information acquired in steps S8-3 
to 81 1 -3, and stored in the storage unit 1 02. 

30 [0201] The processes in steps 88-3 to 811-3 and 
steps S12-3 and 813-3 need not be perfomned in these 
orders and may also be realized in any arbitrary orders. 
[0202] The transition of the printer object display state 
in a printer management window displayed on a display 

35 unit 106 in the flow chart shown In Fig. 14 will be ex- 
plained below with reference to Fig. 15. 
[0203] Fig. 1 5 is a view showing the transition of the 
printer object display state In the printer management 
window of the embodiment shown in Fig. 14. 

40 [0204] In Fig. 15, reference numeral 900 denotes a 
printer object of the printer A 200; and 901 , a printer ob- 
ject of the printer B 400. The printer object 900 of the 
printer A 200 is deleted by the process in step 812-3. 
The printer object 901 of the printer B 400 is deleted by 

^ the process In step 813-3. 

[0205] On the basis of the infomnation acquired In 
steps 88-3 to 811-3, a printer object 902 Is generated 
by the process in step SI 4-3. 
[0206] Note that the process in step SI 4-3 can be so 

so changed that the pieces of inf onmatlon acquired In steps 
88-3 to 811-3 are updated after a new printer object Is 
formed. 

[0207] In the embodiment shown in Fig. 14 as de- 
scrit>ed above, by controlling a printer object formed by 
55 an OS when a printer of the same type as a printer al- 
ready installed In a host computer 100 Is connected, it 
Is possible to acquire necessary information from an ex- 
isting printer object and new printer object, and form an- 
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other new printer object on the basis of the acquired In- 
formation. This makes It possible to use a printer object 
having the same settings as the already connected 
printer without switching the printer objects. 
[0208] In the embodiments described above, if a print- s 
er object of the same type as a newly connected printer 
exists in the host computer 1 00, printer object fomnation 
or deletion is appropriately performed on the basis of 
the contents of a printer object of each related printer. 
[0209] Depending on the application or purpose, how- 
ever, it is desirable to maintain the presence of an ex- 
isting printer object. In still another embodiment, there- 
fore, in the printer object control process shown In Fig. 
9, it is possible to designate a printer object to be con- 
trolled in the printer object control process by allowing 
designation of the type of printer to k>e controlled. 
[0210] In the printer object control process shown in 
Fig. 9, the printer infonnation of the printer (printer A 
200) acquired In step S5 Is compared with the printer 
infonnation of the printer B 400 in step S6. If the two 
pieces of printer infonnation match, the process In step 
S7 is perfonmed. 

[0211] In contrast, before the pieces of printer infor- 
mation are compared in step S6, the type of printer cor- 
responding to a printer object to be controlled can k>e 
designated. 

[0212] More specifically, the type of printer con^e- 
sponding to a printer object to be controlled is designat- 
ed as follows. The printer information as an object of 
comparison in step SB is stored as an information file in 
a storage unit 102. When a utility tool 1 007 is to be ex- 
ecuted, this Information file stored in the storage unit 1 02 
is loaded into a I^M 1102 by using, e.g., an API func- 
tion. The type of printer is designated by looking up the 
loaded infonnation file. 

[0213] Alternatively, instead of an Infonnation file, in- 
fonnation equivalent to an infomnation file is stored in a 
registry 1004. When the utility tool 1 007 is to be execut- 
ed, the contents of the registry 1 004 are loaded Into the 
RAM 1102 by using, e.g., an API function. The type of 
printer Is designated by looking up the loaded contents. 
[0214] This processing is implemented by a printer 
object control process shown in Fig. 16 in which steps 
S2-1-4 and S2-2-4 are inserted between steps S2 and 
S3 shown in Fig. 9. 

[0215] The printer object control process of a modifi- 
cation of the embodiment shown in Fig. 9 will be de- 
scribed below with reference to Fig. 16. 
[021 6] Fig. 1 6 is a flow chart showing the printer object 
control process of the modification of the embodiment 
shown in Fig. 9. 

[0217] In this flow chart shown In Fig. 16, the same 
step numbers as in the flow chart shown in Fig. 9 denote 
the same steps, and a detailed explanation thereof will 
be omitted. 

[021 8] Printer infomnation of a printer B 400 acquired 
in step S2 Is Information capable of discriminating the 
type of printer, e.g., a printer driver name stored in the 



storage unit 102 or the like. 

[0219] In step S2-1-4, the printer infonnation stored 
in the storage unit 102 is loaded into the RAM 1102 by 
using an API function 1008. This printer infonnation 
loaded into the RAM 11 02 Is Infonnation whteh can dis- 
criminate the type of printer and can be compared with 
the contents of the printer infomnation acquired In step 
S2. 

[022O] In step S2-2-4. the printer infonnation loaded 
in step S2-1-4 and the printer infonnation of the printer 
B 400 acquired In step S2 are compared by using the 
API function 1008. 

[0221] For example, If the printer infonnation is achar- 
acter string such as a printer driver name, whether two 
character strings match is detennined by using, e.g., a 
strcmp func^on as the API function 1008. 
[0222] If the two pieces of printer Infonnation do not 
match, it is detennined that the printer is not an object 
of printer object control, and the processing is tenninat- 
ed. If the two pieces of printer information match, the 
processing from step S3 is executed. 
[0223] In the embodiment shown In Fig. 16 as de- 
scribed above, by controlling a printer object corre- 
sponding to the type of printer designated at will when 
a printer of the same type as a printer already Installed 
in a host computer 100 is connected. It is possible to 
hand over (update) port infomnation of the already In- 
stalled printer to the newly installed printer, and delete 
a printer object of the already Installed printer. This 
makes it possible to use a printer object having the same 
settings as the already connected printer without switch- 
ing the printer objects. 

[0224] In particular, only when a newly connected 
printer is the same type of printer as a printer already 
installed In the host computer 1 00 and Is a printer of the 
designated type, it is possible to hand over (update) port 
information from a printer object of the already Installed 
printer fo a printer object of the newly Installed printer, 
and delete the printer object of the already Installed 
printer. This prevents careless execution of the printer 
object control process. 

[0225] In the embodiment shown in Fig. 10, the printer 
setting infonnation of the printer A 200 is handed over 
in step S8 of Fig. 1 0. This printer infonnation to be hand- 
ed over is, e.g., the DEVMODE structure shown in Fig. 
6. 

[0226] The printer setting Information (DEVMODE) 
1208 is a structure representing setting Information 
which a printer driver uses to pertonn printing from the 
host computer 1 00. In the embodiment shown in Rg. 1 0, 
the printer B 400 takes over the printer setting infonna- 
tion 1208 of the printer A 200, so the printer setting in- 
formation 1 208 used by the printer A 200 Is handed over. 
[0227] It is. however, also possible to store the set 
contents of printer setting information (DEVMODE) 
1208 beforehand as a setting Infonnation file in a stor- 
age unit 102 without handing over printer setting infor- 
mation 1208 from a printer A 200. and, when step SB 
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shown in Fig. 1 0 is to be executed, load the contents of 
the setting information file into a RAM 1 1 02 by using an 
API function 1 008 and use the loaded contents as print- 
er setting infonnation (DEVMODE) 1208 to be handed 
over. 

[0228] Alternatively, it is possible to store not a setting 
Information file but Information equivalent to a setting 
information file in a registry 1 004. and. when a utility tool 

1 007 Is to be executed, load the contents of the registry 
1004 Into the RAM 11 02 by using, e.g., the API function 

1008 and use the loaded contents as printer setting in- 
fonmatlon (DEVMODE) 1208 to be handed over. 
[0229] This processing is implemented by a printer 
object control process shown in Fig. 17 In which steps 
S8-1>5 and S8-2-5 are added before step SB shown in 
Fig. 10. 

[0230] The printer object control process of a modifi- 
cation of the embodiment shown in Rg. 10 will be de- 
scribed In detail below with reference to Fig. 17. 
[0231] Fig. 17 is a flow chart showing details of the 
printer object control process of the modification of the 
embodiment shown In Fig. 1 0. 
[0232] In this flow chart shown in Fig. 17, the same 
step numbers as in the flow chart shown in Fig. 10 de- 
note the same steps, and a detailed explanation thereof 
will be omitted. 

[0233] Before execution of the process in step S8, in 
step S8-1-5, the printer setting information (DEVMODE) 
1208 stored in the storage unit 102 is loaded into the 
RAM 1102 by using the API function 1008. 
[0234] In step S8*2-5, the printer setting information 
(DEVMODE) 1208 acquired during the course of the 
process shown in Fig. 9 is replaced with the printer set- 
ting Infonnation (DEVMODE) acquired in step S8-1-5. 
For example, the Infonnation Is replaced with the value 
stored in the RAM 1102. 

[0235] In step S8, the value temporarily stored in step 
S8-2-5 is given as an argument of the API function 1 008 
to set the printer Information in the target printer object. 
In the Windows operating system, SetPrinter is an ex- 
ample of the function of setting printer setting Informa- 
tion. 

[0236] In the embodiment shown in Fig. 17 as de- 
scribed above, by controlling a printer object formed by 
an OS when a printer of the same type as a printer al- 
ready installed in a host computer 100 is connected, it 
is possible to hand over (update) port information of a 
printer object of the already installed printer to a printer 
object of the newly installed printer, and delete the print- 
er object of the already installed printer. This makes it 
possible to use a printer object having the same settings 
as the already connected printer without switching the 
printer objects. 

[0237] In particular, printing by predetemnined set- 
tings is always possible by setting preset printing setting 
information In a printer object. Accordingly, even a user 
unfamiliar with printing can easily use the printer. 
[0238] Also, when a manager is present, printing can 



always be perfomied by settings desired by this man- 
ager. This facilitates management of the printing results 
and the like. 

[0239] In each embodiment described above, if a 
5 printer object having printer Infonnation partially match- 
ing printer infonnation of a new printer object already 
exists in the storage unit 102, at least a portion of the 
printer Information of one of the existing printer object 
and new printer object is handed overto the other printer 
10 Information , and the original printer object is deleted. Al- 
ternatively, the two pieces of printer infonnation of the 
new printer object and existing printer object are 
merged, another new printer object is fonned on the ba- 
sis of the merged printer Infonnation, and the former 
15 new printer object and existing printer object are delet- 
ed. 

[0240] In addition to these processes, an embodiment 
to be described in detail below with reference to Fig. 18 
executes a default printer setting process of setting a 

^ printer object processed by the printer object control 
process as a default printer of a host computer 1 00. 
[0241 ] A default printer is a printer whk^h Is registered 
in a storage unit 1 02 by an operating system 1 000 as a 
printer normally used by the host computer 100. This 

25 default printer Is generally a printer which is preset as a 
printing destination printer when an application is iriitial- 
ly activated. 

[0242] The default printer setting process of a modifi- 
cation of each of the above emk>odlments will be de- 

30 scribed in detail below with reference to Fig. 1 8. 

[0243] Fig. 18 is a flow chart showing details of the 
default printer setting process of the modification of 
each of the above embodiments. 
[0244] This flow chart shown in Fig. 18 is executed 

35 after step SI 0 of the flow chart shown in Fig. 1 0, or after 
step 814-3 of the flow chart shown in Fig. 14. Although 
ttie flow chart may also be executed after step 89-2 of 
the flow chart shown in Fig. 1 2, this flow chart is neces- 
sary if the existing printer object is a default printer. 

40 [0245] Rrst, In step 81 1 -6, the name of a printer object 
whose control is complete before this step is acquired. 
For example, printer infonnation stored in the storage 
unit 102 during the course of processing before this 
process or a value registered in a registry 1004 of the 

^ operating system 1 000 Is acquired as this name by us- 
ing an API function 1008. 

[0246] In step 81 2-6, a default printer to be registered 
in the host computer 1 00 is changed by using the printer 
object name acquired in step 81 1-6. 

50 [0247] In the Windows operating system, SetDefault- 
Printer is an example of the function of setting printer 
setting infonnation. When this function is used, the print- 
er object name is used as an argument of the function. 
If the operating system 1 000 manages a default printer 

55 in the registry 1004, the printer object name may also 
be changed to the name of a currently acquired printer 
object. 

[0248] ' Note that the flow chart shown in Fig. 1 8 is ex- 
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ecuted after step S1 0 of the flow chart shown in Fig. 1 0 
or after step S14-3 of the flow chart shown in Fig. 14, 
because a default printer is changed by using the name 
of a printer object. 

[0249] That is, if a default printer Is changed by the 5 
flow chart shown in Fig. 1 8 before step S10 of the flow 
chart shown in Rg. 10, before step SI 4-3 of the flow 
chart shown in Rg. 14 or before step SI 4-3 in Fig. 9 but 
after step S10 in Fig. 5, no object nanne can be desig- 
nated, or the name of a printer object is changed after io 
the process shown in Fig, 18. As a consequence, the 
default printer cannot be accurately changed. 
[Q250] For the reason described above, the flow chart 
shown in Rg. 18 is preferably executed after step S10 
of the flow chart shown in Fig. 1 0 or after step SI 4-3 of 15 
the flow chart shown In Fig. 14. 
[0251] Also, in the embodiment shown In Fig. 18, a 
default printer is changed by using a printer object 
name. IHowever, the default printer setting process may 
also be implemented on the basis of infomiation for 20 
specifying a printer object. 

[0252] In the embodiment shown in Fig. 18 as de- 
scribed above, a printer object processed by the printer 
object control process can be changed to a default print- 
er. Accordingly, the printer can be recognized as a de- ^ 
fault printer by an application and the lilce, and can be 
used without changing any settings. 
[0253] Each of the above-mentioned embodiments 
has been explained by taldng an environment In which 
the printers A 200 and B 400 are altemately connected 30 
to the host computer 100 as an example. However, if 
the host computer 100 has a plurality of USB Interiaces, 
an environment in which a plurality of printers are simul- 
taneously connected is aiso possible. 
[0254] if, for example, the processes in step 9 of the 35 
flow chart shown in Fig. 10, step S9-2 of the flow chart 
shown In Fig. 1 2, and steps SI 2-3 and S 1 3-3 of the flow 
chart shown in Fig. 14 are executed when the printers 
A 200 and B 400 are simultaneously used, one or both 
of printer objects of the printers A 200 and B 400 are 40 
deleted, so one of the printers A 200 and B 400 becomes 
unusable. 

[0255] In an embodiment to be described In detail be- 
low with reference to Fig. 19, therefore, a determination 
process of determining whether to connect a plurality of 45 
printers of the same type to a host computer 1 00 is per- 
fonmed, and a printer object control process Is executed 
on the basis of the detenminatton result. 
[0256] This processing is implemented by a detemii- 
nation process (which replaces step S7 in Fig. 9) shown so 
in Fig. 19 in which steps S6-1-7 to S6-3-7 are added 
before step S7 in Fig. 9. 

[0257] The determination process of a modification of 
each of the above embodiments will be described in de- 
tail below with reference to Fig. 19. 
[0258] Fig. 19 is a flow chart showing details of the 
determination process of the modification of each of the 
above embodiments. 



[0259] In step S6-1-7, printer information matching 
printer Information of a printer B 400 is looked up. Since 
this printer information is already acquired In step S5 of 
Fig. 9, the printer information stored in a storage unit 
102 Is loaded, and port infonmation contained in the 
loaded printer infomiation is looked up. 
[0260] In step S6-2-7, management information of a 
port managed by an operating system 1 000 is searched 
for by using the port information looked up in step S8-1 -7 
as a keyword. This management infomfiation as a 
search destination is managed by, e.g., a registry 1 004. 
[0261 ] When a device is connected to the interface of 
the host computer 1 00, the operating system 1 000 gen- 
erally stores information of the connected devtoe and 
management infomnatlon for managing the status of the 
port In, e.g., the registry 104. In the embodiment shown 
in Fig. 1 9, therefore, whether a printer is connected (val- 
id) is determined t>y using this management information. 
[0262] In step S6-3-7, whether a printer Is connected 
(valid) to a port is detenmined on the basis of the man- 
agement infomiation of the port found in step S6-2-7. If 
a printer is connected, the processing Is terminated with- 
out perf omiing the printer object control process in step 
S7. If no printer is connected, the flow advances to step 
S7 to perform the printer object contml process. 
[0263] It is also possible to give a user an opportunity 
of executing the printer object control process In step 
S7, even if a printer is connected in step S6-3-7. In this 
case, it is possible to display, on the host computer 1 00, 
a check window 1800 (Fig. 20) for checking the pres- 
ence/absence of execution of the printer object control 
process, and execute the printer object control process 
in accordance with an operation (of an OK button 1801 
or cancel button 1802) via the check window 1 800. 
[0264] In the embodiment shown In Fig. 19 as de- 
scribed above, when a printer of the same type as a 
printer already installed in the host computer 1 00 Is con- 
nected, if no other printer of the same type is already 
connected to the host computer 100, it is possible, by 
controlling a printer dbjeck formed tyy the OS, to hand 
over (update) port Information from a printer object of 
the already installed printer to a printer object of the new- 
ly installed printer, and delete the printer object of the 
already installed printer. This makes it possible to use a 
printet object having the same settings as the already 
connected printer without changing the printer objects. 
[0265] Also, even when a plurality of printers of the 
same type are connected to the host computer 100, 
each printer can be used without making any already 
connected printer unusable. 

[0266] In the embodiment shown in Fig. 1 9, if a printer 
object having printer information matching the printer in- 
formation of the printer B 400 already exists in the stor- 
age unit 1 02, whether the printer Is connected to the port 
is determined in step S6-3-7 of Fig. 19 on the basis of 
port Information of the existing printer object. On the ba- 
sis of the determination result, the printer object control 
process is executed. 
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[0267] In an embodiment to be described in detail be- 
low with reference to Fig. 21 , however, in addition to the 
arrangement of the embodiment shown in Fig. 19, if a 
printer Is already connected, whether the port of a printer 
object of the printer is a network port Is determined. On 
the basis of the detemnination result, a printer object 
control process is perfomied. 
[0268] This Implements a printer object control proc- 
ess which better meets the application or purpose of a 
user. 

[02G9] This processing is implemented by a detemni- 
nation process (which replaces step S7 shown in Fig. 
9) In which steps S6-1 -8 and S6-2-8 are added If a print- 
er is already connected in step S6-3-7 shown In Fig. 9. 
[0270] The detemnination process of a modification of 
the embodiment shown in Fig. 19 will be explained in 
detail below with reference to Fig. 21 . 
[0271] Fig. 21 is a flow chart showing details of the 
determination process of the modification of the embod- 
iment shown In Rg. 19. 

[0272] Refem'ng to Fig. 21 , the same step numbers 
as in the flow chart shown in Fig. 1 9 denote the same 
steps, and a detailed description thereof will be omitted. 
[0273] In port information as part of printer Information 
of a printer object, it is generally possible to designate 
a network address in addition to a USB port, in the Win- 
dows operating system, for example, a network path 
name ''^^etwork¥PrinterA" is generally designated as 
the networi( address. 

[0274] In the embodiment shown in Fig. 21 , therefore, 
if a printer is already connected in step S6-3-7, whether 
port infomiation of a printer object of the printer is a net- 
work port is detemiined In step S6-1 -8. 
[0275] This determination is done by determining 
whether "W lndk:atlng a network port is contained in 
the port infonnation of the existing printer object. Also, 
information comparison is perfomied by using an API 
function 1008. 

[0276] If the port is not a network port in step S6-1 -8 
(NO in step S6-1-8), the processing is temninated with- 
out performing the printer object control process in step 
S7. If the port is a networi^ port (YES in step S6-1-8), 
the flow advances to step S6-2-8. 
[0277] In step S6-2-8. a check window 1 800 (Fig. 20) 
is displayed to detennine the presence/absence of ex- 
ecution of the printer object control process. If an OK 
button 1 801 is operated in the check window 1 800 (YES 
in step S6-2-8), the flow advances to step S7 to execute 
the printer object control process. If a cancel button is 
operated In the check window 1 800 (NO In step S6-2-8), 
the processing is temiinated without perfomnlng the 
printer object control process in step S7. 
[0278] In the embodiment shown in Fig. 21, step 
S6-1 -8 is perfomied after step S6-3-7. i-fowever, it is al- 
so possible to execute only the processes In steps 
S6-1-8 and 86-2-8 without executing steps 86-1-7 to 
S6-3-7. 

[0279] Also, whether the port is a network port Is de- 



temiined in step 86-1 -8. However, it is also possible to 
detemnine whether the port is, e.g., an IEEE1394 port, 
Bluetooth port, radio LAN port, or parallel port, and ex- 
ecute the printer object control process on the basis of 
5 the determination result. 

[0280] In the embodiment shown in Rg. 21 as de- 
scribed above, if a printer already installed in a host 
computer 1 00 is not connected or a networic port is con- 
nected when a printer of the same type as the already 
Installed printer Is connected, it is possible, by control- 
ling a printer object fomied by an OS, to hand over (up- 
date) port information from a printer object of the already 
installed printer to a printer object of the newly installed 
printer, and delete the printer object of the already in- 
stalled printer. This makes it possible to use a printer 
object having the same settings as the already connect- 
ed printer without switching the printer objects. 
[0281] In particular, a network printer is shared by a 
plurality of users and hence is generally managed inde- 
pendently of a printer directly connected to a host com- 
puter and singly used. In the embodiment shown in Fig. 
21 , a user is given an opportunity of detenmining wheth- 
er to distinguish between printer objects of a connected 
printer and existing printer. This provides a printer object 
control environment more suitable to the intention of the 
user. 

[0282] In the most prefen-ed embodiment (Fig. 1 0), as 
shown in Fig. 1 1 , when a printer of the same type as an 
already installed printer is connected, portions (the print- 
er object name and printer setting information) of the 
printer infomiation of the existing printer object 712 are 
handed over (acquired) to the newly fonned printer ob- 
ject 713 of the other printer, the existing printer object 
712 is deleted, and the printer object 714 is generated. 
However, these processes may also be combined in ac- 
cordance with conditions. 

[0283] In the Windows operating system, for example, 
when a certain printer object is to be operated, it is pos- 
sible to set access right which is given to a user or pro- 
gram looking up the printer object. This access right is 
generally set in printer object control. 
[0284] In an embodiment to be described in detail be- 
low with reference to Fig. 22, therefore, the contents of 
a printer object control process are limited on the basis 
of this access right (printer management authority) to a 
printer object. 

[0285] It comes near to stating the obvious that an- 
other way of saying printer management authority is ac- 
cess right of a System Manager level. 
[0286] By executing this processing, the contents of 
a printer object control process can be set in accordance 
with the application or purpose. 
[0287] This processing is implemented by a printer 
object control process shown in Fig. 22 in which step 87 
shown in Rg. 9 is replaced with steps 87-9 to 815-9. 
[0288] The printer object control process of a modifi- 
cation of the embodiment shown in Fig. 9 will be de- 
scribed In detail below with reference to Fig. 22. 
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[0289] ' Fig. 22 is a flow chart showing details of the 
printer object control process of the modification of the 
embodinnent shown in Rg. 9. 
[0290] Rrst. in step S7-9, whether a user who has 
logged In to an operating systenr) has the printer man- 
agement authority is detemnined. 
[0291 ] Various nriethods are possible as this detenDl- 
natlon . For example, the presence/absence of the print- 
er management authority in the Windows operating sys- 
tem is determined by using an API function such as 
OpenPrinter This API function acquires a handle of a 
printer to be controlled. The handle Is a value which is 
assured of being a unique numerical value In the system 
and is necessary to access a printer object. 
[0292] Whether the user has the printer management 
authority can be determined by detemnining whether the 
handle can be acquired by the printer management au- 
thority by using the API function. 
[0293] In the embodiment shown in Fig. 22, a user 
having the printer management authority can replace 
printer setting information, delete a printer object, and 
change a printer object name. A user having no printer 
management authority can replace printer setting Infor- 
mation but can neither delete a printer object nor change 
the name of a printer object. 

[0294] The contents of processing restricted by the 
printer object control process based on the printer man- 
agement authority are not limited to those described 
above. That is, it is of course also possible to set various 
combinations in accordance with applications or pur- 
poses. The presence/absence of execution of the con- 
tents of processing Is set by using, e.g., flags. 
[0295] If the user has no printer management author- 
ity In step S7-9 (NO in step S7-9), the flow advances to 
step S8-9 to set a setting infonnatlon replacement flag 
to TRUE and a name change flag and printer delete flag 
to FALSE, as flags indicating the presence/absence of 
execution of the contents of the printer object control 
process. The set contents are stored In a storage unit 
102 or the like. 

[0296] If the user has the printer management author- 
ity in step S7-9 (YES in step S7-9), the flow advances 
to step S9-9 to set a setting Information replacement 
flag, name change flag, and printer delete flag to TRUE, 
as flags Indicating the presence/absence of execution 
of the contents of the printer object control process. The 
set contents are stored in the storage unit 1 02 or the like. 
[0297] In step S10-9, the contents of the setting re- 
placement flag are checked by looking up the storage 
unit 102. If the setting replacement flag is TRUE, the 
flow advances to step S11 -9 to replace the printer set- 
ting infomnation. This is equivalent to step S8 shown in 
Fig. 10. After that, the flow advances to step S12-9. If 
the setting replacement flag is FALSE, the flow advanc- 
es to step 81 2-9 without replacing the printer setting in- 
formation. 

[0298] In step S12-9, the contents of the delete flag 
are checked by looking up the storage unit 102. If the 



delete flag is TRUE, the flow advances to step S1 3-9 to 
delete a printer object of a printer A 200. This is equiv- 
alent to step S9 shown In Rg. 10. After that, the flow 
advances to step 814-9. If the delete flag is FALSE, the 
5 flow advances to step 814-9 without deleting the printer 
object. 

[0299] In step 81 4-9, the contents of the name 
change flag is checked by looking up the storage unit 
1 02. If the name change flag Is TRUE, theftow advances 

10 to step 81 5-9 to replace the printer object name. This is 
equivalent to step S10 shown in Fig. 10. After that, the 
process is temiinated. If the name change flag is 
FALSE, the process is temiinated without replacing the 
printer object name. 

15 [0300] In the embodiment shown In Fig. 22 as de- 
scribed above, when a printer of the same type as a 
printer already Installed In a host computer 100 is con- 
nected, the contents of control for a printer object formed 
by an OS are limited (designated) in accordance with 

20 whether the user has the printer management authority. 
This makes It possible to hand over (update) printer set- 
ting information, hand over (update) port information 
from a printer object of the already installed printer to a 
printer object of the newly installed printer, and delete 

25 the printer object of the already installed printer. 

[0301 ] Each of the above embodiments has been ex- 
plained by taking a printer as an example of a device 
connectable to a host computer. However, the present 
Invention is also applicable to devk:es other than a print- 

30 er, e.g., various peripheral devices such as a scanner 
and digital camera. In this case, each embodiment Is 
practiced by using a device object and device informa- 
tion coH'espondlng to a device to which the embodiment 
is applied, instead of the printer object and printer infer- 

35 matlon described above. 

[0302] It is also possible to implement an emfc>odiment 
by freely combining the above-mentioned embodiments 
in accordance with the applbation or purpose. 
[0303] Although the emt>odlments are described in 

40 detail above, the present invention can also take the 
forni of an embodiment such as a system, apparatus, 
method, program, or storage medium. More specifk^ally, 
the present Invention is applicable to a system compris- 
ing a plurality of apparatuses or to an apparatus com- 

^ prising a single devtee. 

[0304] The present invention can also be ach ieved t>y 
supplying a program (in the embodiments, a program 
con^esponding to the flow charts shown in the drawings) 
of software for Implementing the functions of the above- 

50 mentioned embodiments to a system or apparatus di- 
rectly or from a remote place, and allowing a computer 
of the system or apparatus to read out and execute the 
supplied program code. 

[0305] Accordingly, the program code Itself installed 
ss in the computer to implement the functional processing 
of the present invention by the computer also imple- 
ments the present invention. That is, the present Inven- 
tion includes the computer program itself for implement- 
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ing the functional processing of the present invention. 
[0306] The program can talte any f onn such as an ob- 
ject code, a program executed by an interpreter, and 
script data to be supplied to an OS, provided that the 
program has program functions. 
[0307] Examples of a recording medium for supplying 
the program are a floppy (registered trademark) disk, 
hard disk, optical disk, magnetooptical disk, MO, 
CD-ROM, CD-R, CD-RW, magnetk: tape, nonvolatile 
memory card. ROM. and DVD (DVD-ROM, DVD-R, 
DVD-RW, DVD^-R, and DVD4-RW). 
[0308] The program can also be supplied by connect- 
ing to a homepage On the Intemet by using a browser 
of a client computer, and downloading the computer pro- 
gram itself of the present invention or a compressed file 
including an automatk: installation function from the 
homepage to a recording medium such as a hard disk. 
It Is also possible to divide the program code forming 
the program of the present invention into a plurality of 
files, and download the individual files from different 
homepages. That is, the present invention includes a 
WWW server which allows a plurality of users to down- 
load program files for Implementing the functional 
processing of the present invention by a computer. 
[0309] Furthemiore, the program of the present in- 
vention can also be encrypted and distributed to users 
by storing the program in a storage medium such as a 
CD-ROM. In this case, a user who has cleared prede- 
termined conditions is allowed to download key informa- 
tion for decryption from a homepage across the Intemet. 
The encrypted program is executed by using the key in- 
formation, and the functional processing of the present 
invention is implemented by Installing the program In the 
computer. 

[0310] Also, besides the functions of the above em- 
bodiments are Implemented by executing the readout 
program code by the computer, the functions of the em- 
bodiments can be implemented when an OS or the like 
running on the computer performs part or the whole of 
actual processing on the basis of designations by the 
program. 

[0311] Furthenmore, the functions of the above em- 
bodiments can be implemented when the program read 
out from the recording medium is written in a memory 
of afunction expansion board Inserted into the computer 
or of a function expansion unit connected to the compu- 
ter, and a CPU or the like of the function expansion 
board or function expansion unit performs part or the 
whole of actual processing on the basis of designations 
by the program. 

[0312] The present Invention Is not limited to the 
above embodiments and various changes and modifi- 
cations can be made within the spirit and scope of the 
present invention. Therefore, to apprise the public of the 
scope of the present Invention, the following claims are 
made. 



Claims 

1 . An Infomiation processing apparatus for controlling 
management of a device object which is manage- 
ment infonmation for managing a device, compris- 
ing: 

acquiring means for acquiring devk^e infonna- 
tion concerning a device of the device object; 
deleting means for deleting an existing devk» 
object if at least a portion of device infomnation 
conceming a devk^ of the existing device ob- 
ject matches at least a portion of device Infor- 
mation conceming a device of a new devk» ob- 
ject; and 

updating means for updating the device infor- 
mation conceming the device of the new devbe 
object by using the devk:e information concem- 
ing the device of the existing devbe object. 

2. An information processing apparatus for controlling 
management of a device object which is manage- 
ment infomnation for managing a devtee, compris- 
ing: 

acx^ulring means for acquiring device informa- 
tion conceming a device of the device object; 
deleting means for deleting a new device object 
if at least a portion of devne Information con- 
cerning a devk:e of an existing device object 
matches at least a portion of device infonnation 
conceming a device of the new device object; 
and 

updating means for updating the device infor- 
mation conceming the device of the existing de- 
vice object by using the device information con- 
ceming tiie device of the new device object. 

3. An information processing apparatus for controlling 
management of a device object which Is manage- 
ment Information for managing a device, compris- 
ing: 

acquiring means for acquiring devk» infomna- 
tion conceming a device of the device object; 
deleting means for deleting an existing device 
object and new device object If at least a portion 
of devk:e infomnatton conceming a device of the 
existing device object matches at least a por- 
tion of device infomnation conceming a devtee 
of the new device object; and 
generating means for generating a devk» ob- 
ject by using the devk^e infomnation conceming 
the devices of the existing device object and 
new device object. 

4. An information processing apparatus for controlling 
management of a device object which is manage- 
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ment information for managing a device, comprts- 

ing: 

deleting means for deleting an existing device 
object if at least a portion of device information 5 
conceming a device of the existing device ob- 
ject matches at least a portion of device infor- 
mation concerning a device of a new device ob- 
ject; and 

updating means for updating the device infer- io 
mation conceming the device of the new device 
object by using predetermined device Informa- 
tion; 

5. An apparatus according to claim 1 , wherein the de- is 
vice object has information for managing an icon im- 
age corresponding to the device object. 

6. An apparatus according to claim 1 , wherein the de- 
vice information contains not less than one of a de* 20 
vice object name, device driver name, device set- 
ting infonnation, and port infonmation. 

7. An apparatus according to claim 1 , wherein the de- 
vice infonmation updated by said updating means 25 
contains one or both of the device object name and 
device setting infonnation contained in the device 
information concerning the device of the existing 
device object acquired by said acquiring nieans. 

30 

8. An apparatus according to claim 2, wherein the de- 
vice infonnation updated by said updating means 
contains the port information contained in the de- 
vice information concerning the device of the new 
device object acquired by said acquiring means. 35 

9. An apparatus according to claim 3, wherein the de- 
vice information used by said generating means 
contains the device driver name, device object 
name, and device setting information contained in 40 
the device infonnation conceming the device of the 
existing device object acquired by said acquiring 
means, and the port information contained in the 
device information conceming the device of the new 
device object acquired by said acquiring means. ^ 

1 0. An apparatus according to claim 4, wherein the pre- 
determined device infonnation is device information 
set by a user and prestored in a storage unit. 

50 

11 . An apparatus according to claim 1 , further compris- 
ing designating means for designating a device to 
be processed, 

wherein update or generation by said updat- 
ing means or generating means is perfomned if at ss 
least a portion of device infonnation conceming a 
device of an existing device object of a device des- 
ignated by said designating means matches at least 



a portion of device information conceming a device 
of a new device object. 

12. An apparatus according to daim 1, further compris- 
ing setting means for setting, as a default device 
object, a device object updated or generated by 
said updating means or generating means. 

13. An apparatus according to claim 1 , further compris- 
ing control means for controlling management of 
the device object on the basis of a connection state 
of the existing device object. 

1 4. An apparatus according to claim 1 , further compris- 
ing control means for controlling management of 
the device object on the basis of port information 
contained in the existing device object. 

15. An apparatus according to claim 13, further, com- 
prising indicating means for indicating whether con- 
trol by said control means can be executed. 

16. An apparatus according to claim 1 , further compris- 
ing control means for controlling at least one of said 
deleting means, updating means, and generating 
means with an access right of a System Manajger 
level for controlling the device object. 

1 7. An apparatus according to claim 1 , wherein said de- 
vice is a peripheral device, 

and said device object includes infonnation 
related to an icon indicating said peripheral device. 

1 8. An apparatus according to claim 1 , wherein said de- 
vice Is a peripheral device, 

and said device object includes setting infor- 
mation for a device driver program of said periph- 
eral clevice. 

19. An infonnation processing apparatus for controlling 
a process of displaying, on a display unit, device 
icon managed in one-to-one correspondence with 
a device, comprising: 

acquiring means for acquiring. device Informa- 
tion of the device when the device is connected 
to the information processing apparatus via a 
communication medium; and 
display control means for controlling the proc- 
ess of displaying the device icon on said display 
unit by using the device infonmation acquired 
by said acquiring means, 

wherein if at least a portion of device informa- 
tion already stored in the information processing ap- 
paratus matches at least a portion of the device in- 
formation acquired by said acquiring means, said 
display control means controls the display process 
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so as not to newly display the device object. 

20. A method of controlling an Infonmation processing 
apparatus for controlling management of a device 
object which is management infomrtatlon for man- 
aging a device, comprising: 

an acquiring step of acquiring device informa- 
tion conceming a device of the device object; 
a deleting step of deleting an existing device 
object ff at least a portion of device information 
concerning a device of the existing device ob- 
ject matches at least a portion of device infor- 
mation conceming a device of a new device ot>- 
ject; and 

an updating step of updating the device infor- 
mation conceming the device of the new device 
object by using the device information concem- 
ing the device of the existing device object. 

21. A method of controlling an infomnation processing 
apparatus for controlling management of a device 
object which is management information for man- 
aging a device, comprising: 

an acquiring step of acquiring device informa- 
tion conceming a device of the device object; 
a deleting step of deleting a new device object 
if at least a portion of device information con- 
ceming a device of an existing device object 
matches at least a portion of device infomnation 
concerning a device of the new device object; 
and 

an updating step of updating the device infor- 
mation conceming the device of the existing de- 
vice object by using the device information con- 
ceming the device of the new device object. 

22. A method of controlling an infomiation processing 
apparatus for controlling managennent of a device 
object which is management infomnation for man- 
aging a device, comprising: 

an acquiring step of acquiring device informa- 
tion conceming a device of the device object; 
a deleting step of deleting an existing device 
object and new device object if at least a portion 
of device infomnation conceming a device of the 
existing device object matches at least a por- 
tion of device information conceming a device 
of the new device object; and 
a generating step of generating a device object 
by using the device Information conceming the 
devices of the existing device object and new 
device object. 

23. A method of controlling an information processing 
apparatus for controlling management of a device 



object which is management infonmation for man- 
aging a device, comprising: 

an acquiring step of acquiring device infomna- 
5 tlon conceming a device of the device object; 

a deleting step of deleting an existing device 
object If at least a portion of device infomnation 
conceming a device of the existing device ob- 
ject matches at least a portion of device infor- 
10 matlon conceming a device of a new device ob- 

ject; and 

an updating step of updating the device infor- 
mation conceming the device of the new device 
object by using predetermined device infomna- 
« tlon. 

24. A method of controlling an Infomnation processing 
apparatus for controlling a process of displaying, on 
a display unit, device Icon managed in one-to-one 

20 con-espondence with a device, comprising: 

an acquiring step of acquiring device informa- 
tion of the device when the device is connected 
to the infomnation processing apparatus via a 
25 communication medium; and 

a display control step of controlling the process 
of displaying the device Icon on the display unit 
by using the device Information acquired in the 
acquiring step, 

30 

wherein if at least a portion of device infomna- 
tion already stored in the information processing ap- 
paratus matches at least a portion of the device in- 
fonmation acquired in the acquiring step, the display 
55 control step controls the display process so as not 
to newly display the device object. 

25. A rhethod of according to claim 20, wherein said de- 
vice Is a peripheral device, 

^ and said device object includes infomnation 

related to an icon indicating said peripheral device. 

26. A method of according to claim 20, wherein said de- 
vice is a peripheral device, 

^ and said device object includes setting infor- 

mation for a device driver program of said periph- 
eral device. 

27. A program for implementing control of an informa- 
so tlon processing apparatus for controlling nnanage- 

ment of a device object which is management infor- 
mation for managing a device, comprising: 

a program code for an acquiring step of acquir- 
es ing device infomnation conceming a device of 
the device object; 

a program code for a deleting step of deleting 
an existing device object if at least a portion of 
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device information concerning a device of the 
existing device object matches at least a por- 
tion of device infomiation conceming a device 
of a new device object; and 
a program code for an updating step of updat- s 
ing the device infomiation conceming the de- 
vice of the new device object by using the de- 
vice infomiation concerning the device of the 
existing device object. 

10 

28. A program for implementing control of an infonma- 
tion processing apparatus for controlling manage- 
ment of a device object which is management infor- 
mation for managing a device, comprising: 

15 

a program code for an acquiring step of acquir- 
ing device infonnation conceming a device of 
the device object; 

a program code for a deleting step of deleting 
a new device object if at least a portion of de- 20 
vice infonnation concerning a device of an ex- 
isting device object matches at least a portion 
of device infonmation conceming a device of the 
new device object; and 

a program code for an updating step of updat- ^ 
ing the device information conceming the de- 
vice of the existing device object by using the 
device infonnation conceming the device of the 
new device object. 

30 

29. A program for implementing control of an informa- 
tion processing apparatus for controlling manage- 
ment of a device object which is management Infor- 
mation for managing a device, comprising: 

35 

a program code for an acquiring step of acquir- 
ing device information conceming a device of 
the device object; 

a program code for a deleting step of deleting 
an existing device object and new device object ^ 
if at least a portion of device Infomiation con- 
ceming a device of the existing device object 
matches at least a portion of device infomiation 
conceming a device of the new device object; 
and 45 
a program code for a generating step of gener- 
ating a device object by using the device infor- 
mation concerning the devices of the existing 
device object and new device object. 

50 

30. A program for implementing control of an informa- 
tion processing apparatus for controlling manage- 
ment of a device object which is management infor- 
mation for managing a device, comprising: 

55 

a program code for an acquiring step of acquir- 
ing device infonnation conceming a device of 
the device object; 



a program code for a deleting step of deleting 
an existing device object If at least a portion of 
device information conceming a device of the 
existing device object matches at least a por- 
tion of device infonnation conceming a device 
of a new device object; and 
a program code for an updating step of updat- 
ing the device infomiation conceming the de- 
vice of the new device object by using prede- 
temiined device information. 

31. A program for implementing control of an informa- 
tion processing apparatus for controlling a process 
of displaying, on a display unit, device icon man- 
aged in one-to-one correspondence with a device, 
comprising: 

a program code for an acquiring step of acquir- 
ing device infonnation of the device when the 
device is connected to the Information process- 
ing apparatus via a communication medium; 
and 

a program code for a display control step of 
controlling the process of displaying the device 
Icon on the display unit by using the device in- 
fonnation acquired in the acquiring step, 

wherein if at least a portion of device infonna- 
tion already stored in the Information processing ap- 
paratus matches at least a portion of the device In- 
formation acquired in the acquiring step, the display 
control step controls the display process so as not 
to display the existing device object. 

32. A computer readable recording medium recording 
the program cited in claim 25. 
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